RADIOGENIC CANCER AT SPECIFIC SITES                                                            285

Rochester cohort. Due in part to the small number of cases, this difference
was not statistically significant

Additive versus relative risk models: For the Israeli cohort, a constant
relative risk model with age at exposure and ethnic origin effects fit the data
as well as a time dependent excess risk model with sex, age at exposure, and
ethnic origin effects. For the Rochester data, after allowing for a 10-year
minimal latent period, the excess risk appeared to be relatively constant
with time since exposure. In terms of deviance this model fit the data better
than constant or simple time dependent relative risk models.

Sex: The excess absolute risk of thyroid cancer in irradiated females
was approximately three times greater than that in irradiated males (p =
0.002). There was no significant sex difference (p > 0.9) in the excess
relative risk. The thyroid cancer background rates among unirradiated
females in both cohorts were about 3 times those among unirradiated
males.

Age at exposure: In the Israeli study, age at irradiation ranged from
less than 1 year to 15 years, which allowed a limited assessment of the
effect of age at exposure on cancer incidence. The effect was pronounced.
When the data were subdivided into three age subgroups (0-4, 5-9, and
10-15 years), the estimated number of excess cancer cases was 31/10,000
person-year-Gy (PYGy) at age 40 for children exposed under the age of
5 as compared with 10/10,000 PYGy among those exposed over the age
of 5 years. It should be noted that individual doses were estimated by
using a model that assumed that children exposed at younger ages received
higher doses; however, an age at exposure effect was also demonstrated
when the number of radiation treatments was used as an indicator of dose.
A comparable analysis of the Rochester cohort was not possible, as all
exposed subjects were irradiated when they were less than 1 year of age.

Time since exposure: Because it has been shown that radiation-induced
thyroid cancer usually does not occur until five or more years after exposure,
the results from the first five years after exposure were eliminated from the
analysis. The Israeli data suggested that there is a continual increase in
excess risk over the entire study period. The increase in risk was more than
linear, that is, was proportional to time since exposure to the 1.4 power, but
the trend was of borderline statistical significance (p = 0.08). In contrast,
the Rochester data are well described by a constant-excess-risk model.

There was no evidence of a significant time trend in the Israeli relative-
risk data, but there was a significant decrease in relative risk over time in
the Rochester cohort (p = <0.001). This decrease in relative risk was
substantially greater than linear, that is, was proportional to time since
exposure to the -2.8 power. The effect of this decrease in the relative risk